support networks, whereas social support is a more subjective concept of perceived support. Both network and support can act as coping resources. Researchers found that social support has a buffering effect on medical service use in stressful situations (8) . Others did not find evidence to support the stress-buffering effect of social support on service use but found that the number of close friends or relatives reduced service use as a direct effect (9) . Both main and buffering roles of social network and support have been studied in relation to mental disorders, stress, and mental health service use (5, 10, 11) .
There has been considerably less research examining the role of social support in accessing mental health services among individuals not experiencing a significant life event or a particular stressful situation. A review of the literature on the effect of social support on mental health service use among patients with severe mental disorders concluded that a smaller social network and less social support were associated with more frequent hospital admissions (12) . Most of the persons in this review were drawn from different hospitals. Among psychiatric outpatients, a less cohesive social structure was associated with a delay in accessing services because of a delay in recognizing psychological problems (13) . Others also found among Medicaid beneficiaries that higher social network index scores, based on the number of contacts and frequency of interaction were associated with accessing more inpatient psychiatric care in local hospitals but less inpatient and outpatient services in state psychiatric hospitals (14) .
Current research on social networks and social support in relation to mental health service use is restricted to psychiatric service use by people with serious mental health problems. There has been limited research on the association between specific sources of social network and social support and different types of mental health service use in populationbased samples. The aim of the study presented here was to examine the association between specific elements of the social network and social support and four different types of mental health services in a populationbased cohort sample. Our hypothesis was that the association would vary across friends, relatives, and spouse (or partner) and that increased social network and social support would be associated with decreased service use.
Methods

Sample
Data for this study came from the Baltimore cohort in the ECA study, which gathered population-based data on mental health across four time points : 1981, 1982, 1993-1996, and 2004-2005 Female  1,213  63  674  63  Age  30-44  714  37  81  8  45-64  584  30  703  66  ≥65  622  32  287  27  Marital status  Married  865  45  581  54  Divorced, separated, or widowed  655  34  341  32  Never married  252  13  115  11  Race or ethnicity  White  1,214  63  662  62  Black  642  33  374  35  Other  64  3  35  3  Education (years)  <9  365  19  101  9  9-12  1,011  53  527  49  13-16  449  23  344  32  >16  94  5  99  9  Insurance  1,239  65  960  90  Service use in the past 6 months  General medical  1,253  65  850  79  Mental health in general medical  65  3  77  7  Specialty psychiatric  92  4  91  8  Other b  79  4  67  6  Prevalence of mental health  problems in the past year  Major depressive disorder  41  2  26  2  Generalized anxiety disorder  18  1  11  1  Panic disorder  22  1  19  2  Alcohol use disorder  60  3  15  1  Psychological distress in the past few weeks  377  20  165  15 Social network. Separate questions were asked regarding the number of relatives and the number of friends that participants had kept in touch with. A second set of questions inquired about the frequency with which the respondent was in contact with friends or relatives, including physical meetings, e-mails, postal mail, or phone. All questions were asked in reference to the past six months.
Social support. Another set of questions asked about the perceived quality of support that the respondent felt that friends would provide. Separate questions were then asked about the perceived quality of support from relatives and the perceived quality of support from the spouse (or partner). Examples of the questions related to a spouse or partner were "How much does your (husband/wife/partner) really care about you?" "How much can you rely on your (husband/wife/partner) for help if you have a serious problem?" "How much can you relax and be yourself around your (husband/wife/partner)?" "How often does your (husband/wife/partner) make too many demands on you?" "How often does (he/she) let you down when you are counting on (him/her)?" "How often does (he/she) get on your nerves?" (15, 16) . All questions were asked in reference to the past six months. Possible summary scores range from 6 to 24, with higher scores indicating better quality of perceived support.
Mental health service use. A set of questions inquired about use of services during the past six months. On the basis of a previous algorithm (17), they were collapsed into the following four groups: general medical services (any care from a health professional), mental health services within the general medical system (use of a medical doctor or hospital emergency room or day hospital for emotional, mental health, or drug-or alcohol-related problems), specialty psychiatric services (use of a mental health specialist in either a family clinic or private practice, mental health center, psychiatric outpatient clinic in either a general or psychiatric hospital or Veterans Affairs hospital, drug clinic, or alcohol clinic), and other human services (consulting a religious person such as a priest, family or social service, a self-help group, a crisis center, a spiritualist or natural therapist or herbalist, or other sources of help for any psychological problem).
Mental health. Trained interviewers administered the Diagnostic Interview Schedule, which allowed a diagnosis to be made in accordance with DSM-III-R criteria (18). Any occurrence of the following four common mental disorders-major depressive disorder, generalized anxiety disorder, panic disorder, or alcohol use disorder (both abuse and dependence)-within the past year was adjusted for separately in the statistical models. More serious mental disorders, such as schizophrenia, were not included because of the low prevalence in the sample. The 20-item General Health Questionnaire (2,19) was also administered. A score of ≥4 was included in the statistical models to adjust for psychological distress within the past few weeks of the interview.
Demographic characteristics and health status. Information was collected on the sample regarding demographic characteristics. The following variables were included as covariates in the models: age (30-44 years, 45-64 years, or ≥65 years), sex, race or ethnicity (white, black, or other), marital status (married, previously married, or never married), years of education (<13 years or ≥13 years), presence of any form of health insurance, and presence of physical illnesses before 1993-1996 (for example, diabetes mellitus, heart trouble, hypertension, or arthritis).
Analysis
Descriptive analyses were first conducted, followed by longitudinal data analysis using generalized estimating equations (GEE) (20) with an exchangeable correlation matrix. Both bivariate and multivariate logistic regressions were done using GEE. All analyses were performed in Stata 9.0 (21).
The longitudinal analyses were first conducted using unweighted data. All models were adjusted for the demographic characteristics and health status covariates outlined above. In addition, the presence of any of the above four mental disorders before 1993-1996 and use of any of the above four groups of mental health services before 1993-1996 were included as covariates. Each model was separately tested by including specific measures of social network or social support and specific mental disorders or psychological distress. We did not test for interactions because we did not have any specific hypotheses regarding effect modification. All models showing significant results for the predictors of primary interest (social network and support) were refitted to determine the most parsimonious model on the basis of "quasi-likelihood under the independence model criteria" (22,23). Sex was included as a covariate in each multivariate model, even if the variable was not necessary for the final parsimonious model.
To explore whether nonresponse to items and attrition had an influence on the pattern of findings, we reran all the longitudinal analyses using weights to account for item nonresponse and attrition across the two time points. The inverse probability weights were generated using multiple imputations, and details are provided in previous publications (24) . Weighted analyses were done by using three methods. The first two methods were consistent with the National Longitudinal Survey on Youth (25, 26) . The first involved using all respondents from interviews across different time points in a selected sample population, regardless of attrition, and using the weight corresponding to the initial year of that sample (that is, 1993-1996 weights in the study presented here). The second method involved including only the respondents who completed both of the interviews and using the weight of the past year (that is, [2004] [2005] weights in the study presented here). Finally, analyses were done using the weights corresponding to 1993-1996 and 2004-2005 for each observation from the two time points. However, in such cases the correlation structure between repeated measures had to be ignored because time-varying weights could not be computed in our models while using correlated observations. Results were compared for consistent patterns across all analyses: unweighted analyses and analyses weighted in three different ways.
The point estimates were similar for both unweighted and weighted analyses. Because using only completers can lead to selection bias (27) and because using the final method of time-varying weights ignores the correlation between repeated measures, the tables report the bivariate and multivariate analyses using data weighted by the attrition weights of 1993-1996. However, 112 observations from 1993-1996 had to be dropped because these persons did not respond to survey questions that were used to calculate the weights. Therefore, a weight could not be calculated for these persons. Thus the weighted sample had 1,808 individuals in 1993-1996.
Because our primary aim was to examine the association between each social network and social support measure and each type of service across four different mental disorders and psychological distress, we applied a two-tailed Bonferroni correction (p≤.01) to adjust for multiple tests. We also indicate estimates with p values less than .05 for the bivariate and multivariate analyses, even though such estimates have not been adjusted for Bonferroni correction. Parsimonious models were tested, and the estimates were reevaluated to determine if there were any major changes in the parameter estimates.
Results
Across both time points, more than half had regular contact with more than six relatives, and about onethird had regular contact with more than six friends (Table 2) . About onethird of the population met with their relatives or friends a few times per week. The participants had a median perceived social support score of 20 for friends, relatives, and spouse ( Table 2 ). The prevalence of general medical service use was between 65% and 79% across both time points, whereas use of mental health services, either within general medical practices, specialty psychiatric services, or other human services was low (3% to 8% across both time points) ( Table 1) .
Among cause of the increasing age of the cohort.
We first examined the unadjusted trends in the regression models (Table 3 ). These analyses indicated that reduced frequency of meeting friends or relatives was generally associated with a reduced odds of accessing general medical services, whereas increased social support of friends or spouse was associated with increased odds of general medical service use. A visit to a general medical practitioner to seek help for emotional problems was 47% and 61% less likely when there was increased social support from the spouse and relatives, respectively. Use of specialty psychiatric services and other human services was also reduced by about 24% to 56% when there were higher levels of social support from friends, the spouse, and relatives. However, having more than six friends was associated with an almost sevenfold increase in the odds of using other human services.
The effect of social network and social support on general medical service use indicated that a reduced frequency of contact with either friends or relatives was associated with reduced odds of accessing services across different mental health conditions (Table 4) . Meeting a relative a few times per month was associated with a 40% reduction in the odds of using general medical services, compared with meeting every day. Compared with meeting a friend every day, never meeting a friend was associated with a 60% reduction in the odds of using general medical services. In contrast, a higher than median level of spousal support was associated with a 43% to 46% increase in the odds of using general medical services when the person had major depressive disorder, panic disorder, or alcohol use disorder. A higher than median level of social support from a relative was associated with almost 50% reduction in the use of general health services for mental health problems.
Some social network and social support measures were significantly (p≤.01) associated with specialty psychiatric service use ( almost 75% decreased use of specialty psychiatric services when the person had generalized anxiety disorder and panic disorder, and having a higher than median level of social support from a friend or relative reduced use by almost 40% to 50% across all mental health conditions. Regular contact with more than six friends was associated with almost a five-to sixfold increased use of other human services across different mental health conditions (p<.05) (results not shown).
Discussion
Most of the extant research examining the link between social support, social networks, and mental health service use has focused on clinical samples and is limited to either psychiatric inpatient or outpatient services. This population-based study highlighted the association between social network and social support and use of different types of mental health services across different mental health conditions. It supported our hypotheses that the association between service use and social network and social support varied across friends, relatives, and spouse, but the association differed in that increased social network and social support was not uniformly associated with decreased use of services. However, this was not surprising because of the variation in existing evidence. There were similar patterns of service use across different mental health conditions, which suggest that one's social network or social support was largely unrelated to the diagnosis.
Specifically, these findings indicated that for general medical service use, social network measures (for example, frequency of meeting friends or relatives) were directly related to service use, such that less frequent contact was associated with reduced odds of accessing services. In contrast, increased social support from the spouse was associated with increased service use. These findings contradict those in a literature review (12) , which found that less social network or social support was generally associated with more service use. However, our findings support more recent research that indicated that higher scores on a composite social network index (especially for contacts with relatives and friends) were associated with use of inpatient psychiatric services in local hospitals (14) .
It is important to note that we examined the effect of number and frequency of contacts separately. It is possible that for general medical services one's social networks and social support are more likely to suggest early consultation because it carries less stigma than formal psychiatric services (28) . Also, when symptoms first appear, the cause of illness is often unclear and one typically assumes physical rather than psychological factors as the causal agent. However, once the cause is identified as related to mental health, the use of even general medical services to discuss the problem is reduced if one has good social support from relatives. We hypothesize that this might be a reflection of the stigma associated with more formal mental health services and mental health in general (29) .
Consistent with previous research (9, 12, 30, 31) , increased social network (that is, contact with more relatives and greater social support from friends and relatives) was associated with less use of specialty psychiatric services. Unadjusted results showed that increased levels of social support were associated with reduced use of other human services, a result similar to that found in use of other mental health services and probably reflective of stigma (because other human services were used for mental illness). On the other hand, having contact with more than one friend was associated with increased use of other human services. This was evident even in the adjusted analysis. Increased use of other human services when in contact with more than six friends is an indication that a large number of casual contacts constitutes a less dense network than that found with relatives or spouse. The network of a large number of friends is less dense because of less intimacy, emotional intensity, and lower social support; however, such a large number of contacts tends to provide more information about available services, thus encouraging help seeking (32) . A network of casual contacts has been defined as constituting weak ties (33), a concept based on the strength and quality of interactions within one's network, where weak ties result in sharing of general information about multiple services and strong ties result in sharing of detailed information about fewer specific services. Increased social support could be indicative of such strong ties, thus being associated with reduced use of other human services, as seen in the unadjusted results. Others also found evidence to support the concept of weak ties, especially for nonformal care (34) .
It is important to consider some limitations when interpreting these findings. There was a relatively large loss to follow-up between 1993-1996 and 2004-2005 , the majority of whom had died. Weighted analyses accounted for attrition and reduced biases resulting from attrition, but residual biases are possible. However, the pattern of results was quite similar across all the sets of analyses, and this provides more evidence to the robustness of the findings. The social support measures were developed specifically for the ECA program and were not a standardized social support scale. Moreover, they were self-reports and could not be corroborated by another source. The findings may have varied if a different measurement strategy had been employed. Barriers to care and stigma were also not tested and could be explored in future research. It might be difficult to generalize these findings to other populations across different countries or cultures. Moreover, for the purpose of these analyses, some of the more severe mental disorders, such as schizophrenia, were not included because of low prevalence.
Conclusions
This study is one of the first to examine the association between social network and social support and use of different types of mental health services in a population-based cohort. We differentiated between general medical services, more formal mental health services, and nonformal other human services. Our results indicated that for general medical service use, increased social network or support was associated with increased service use, but increased social support from relatives and friends or higher number of relatives was associated with reduced use of more formal mental health or specialty psychiatric services. In contrast, use of nonformal care may be influenced by having a less dense network of informants.
These findings corroborate existing theories and suggest a need for further investigation of social support and outcomes. More research is needed on the impact of attitudes and knowledge regarding mental health, stigma, access to services, and religious beliefs, in combination with social support measures, to better understand the complex set of factors that influence service use. Although we adjusted for a number of factors, future research should also examine the buffering effect of factors such as gender, age, and insurance on service use.
From a broader public health perspective, information on available social networks can be used to develop or reinforce networks within communities and provide them with accurate information about different mental health conditions, the availability of services, and the benefits of such services. On an individual level, an enhanced knowledge of social support and service use could help case managers to formulate and plan treatment for individuals with psychiatric problems.
